times, and it is remarkable how much was accomplished in the arts and in science against the backdrop of such grueling turbulence. This bewildering era was characterized by seesaw-like periods of stability, uprisings, monarchies, empires, republics, abject poverty of the masses, and opulent wealth of the nobles and the aristocracy. Despite these troubled waters, French brains managed to fashion useful sailcloth. Those who steered and pulled the oars of the ferryboats of progress coped well and persevered. Magnificent headway was cataloged in French culture and in intellectual development. The intellectual fleet of French brains was prolific in the middle and late 1800s, and art and science would never be the same.
My personal visits to the museums of Paris in the summer of 2011 have crystallized my admiration of these French brains. The startling impressions of Monet's lilies in the Musée d'Orsay and the delicate convolutions, floating still in formalin, of Leborgne's brain in the Musée Dupuytren at the University of Paris School of Medicine created this synapse of French thought and art, both of which would have profound influences on everything thereafter.
This convergence of developments in impressionistic art and the science of the brain was shared and discussed with a colleague and good friend in the summer of 2011. Dr. Charles Ouimet, a noted researcher on brain function in the Program in Neuroscience and College of Medicine at Florida State University, has an abiding interest in the history of neuroscience as well. His laboratory, amid the azaleas and cardinals of the new medical school in Tallahassee, conducts research on recovery of function after brain damage from Alzheimer's disease, stroke, or trauma. His lab works on growing dendritic spines, small protrusions from dendritic shafts on which synaptic contacts are made with other neurons. This work has important implications for issues of neuroplasticity and changes in neural architecture and connectivity as a result of experience or treatment. We relished some shared time, along with our Francophile wives, Janice and Corinne, at the Musée Dupuytren, the Musée d'Orsay, and Bouillon Racine art nouveau restaurant this summer in Paris and enjoyed our discussions of the historic overlap of developments and radical departures on the topic of brain and water lilies. Ouimet commented as follows:
It is interesting that the development of both Monet's (et al.) and Broca's work required a sharp break with tradition. And it also fascinates me that both Monet and Broca spoke to us about brain function. To me, Broca's larger contribution (broader than the discovery that a specific lump of brain was needed for the production of speech) was the very discovery of functional neuroanatomy. Monet's insight was that the visual brain was capable of constructing (startlingly beautiful) images, seemingly concrete and whole, from daubs of paint on canvass that when viewed up close were meaningless. This stands as a metaphor for the brain's amazing ability to make mass synaptic activity sensible in the face of the meaninglessness of the individual daubs of electrical activity bursting at each synaptic connection. (C. Ouimet, personal communication, July 26, 2011) Broca fulfilled his promise, and his potential was pollinated and nurtured by others. Broca's work was conducted and vetted during a firestorm of intellectual and scientific debate on the relationship between head size, brain weight, and intelligence; and on the whereabouts of human reasoning, thought, and higher cerebral functions in the brain. Perhaps Broca's most lasting contribution to neuroscience was his proposal that the third frontal convolution of the left cerebral hemisphere of the brain is the seat of that most human attribute, the production of articulate speech and language. This notion was advanced by detailing the autopsy findings, with quite evident lesions, in the brains of his two now famous cases, M. Leborgne (known as "Tan," for that is all he could say) and M. Lelong. These case presentations were made at the Society of Anthropology in Paris in 1861 amid the milieu of enduring fuming debate on cerebral localization of functions versus a more holistic approach to the brain. As Broca (1861) wrote of his patient Leborgne, the poor, aphasic laborer who had been hospitalized for more than 20 years and was to become the sine qua non in this clash of ideas:
He could no longer produce but a single syllable, which he usually repeated twice in succession; regardless of the question asked him, he always responded: tan, tan, combined with varied expressive gestures. This is why, throughout the hospital, he is known only by the name Tan . . . [at autopsy it was found that] most of the other frontal convolutions were entirely destroyed. The result of this destruction of the cerebral substance was a large cavity, capable of holding a chicken egg, and filled with serous fluid. (p. 335) Broca's presentations were milestones in the history of the neuroscience of language and the brain, but they were only more defined echoes of ideas that had preceded him. Faint impressions of localization of functions in the brain were in the wind for a long time preceding Broca, just as in the French art world vague evocative impressionism stirred debate, outright revolt, and further experimentation. French brains were in a state of mutability and flux, and echoes of the enlightenment were felt in philosophy, the arts, and science. Franz Josef Gall, residing in Paris, advanced ideas on specific brain areas associated with "faculties," or character traits, and passed his hands over skulls to interpret head bumps. The French physicians Jean-Baptiste Bouillaud and his son-in-law Ernest Aubertin had previously advanced notions of the primacy of the anterior lobe of the cerebral hemisphere and its role in human speech. In fact, Broca's curiosity was piqued by an earlier presentation by Aubertin to the Society of Anthropology that described the cessation of speech in a conscious patient whose brain was exposed. Aubertin repeatedly placed and removed a medical instrument not unlike a tiny spatula and observed that his patient's speech was interrupted. This primitive spatula experiment set the stage for Broca, who listened to Aubertin's presentation at the Society meeting (LaPointe, 2013) .
Who were these French scientists and pioneers who contributed so much to what we know about the brain's considerable role in speech and language? Broca's significant being has been rhapsodized in biography and historical articles, but what else captivated his interest? What were his views as a member of the French Senate, and did they coincide with his life as a scientist? What of Broca the man, aside from his prodigious published offerings? What other avenues of interest did Broca pursue, and what led him to the exploration of second and third frontal convolutions of the left cerebral hemisphere that would subsequently be named "Broca's area?" Who were Bouillaud and his son-inlaw Aubertin? How did they intersect and relate to Broca? How did the quasi-science and eventual fad of phrenology contribute to our understanding of localization of functions in the brain? Were there other French "brains" who have been historically neglected in our understanding of these milestone developments? What of M. Leborgne and M. Lelong, whose brains now reside preserved in formalin in the Dupuytren Museum in Paris? Who were they and what were that brought them to become encased in preservative, as everlasting testaments to brain and disrupted language?
These are the questions that I pursued and formulated into a cohesive history of the "French brains" that created these pioneering neuroscience impressions. The events in Paris in the 1860s and before form a backdrop of a roiling and tumultuous political canvas and constituted a turning point in the history of ideas regarding brain function. Some of the controversies that peaked during that era are unresolved today, but they surely advanced our thinking about them. Many of them gave convergence and exactitude to brilliant advances that would strengthen our understanding of mind, brain, and the incredibly human attributes of thought, language, and communication. Human communication is one of those precious gifts that is taken for granted until it is unavailable or lost. I have had more than one person with aphasia relate to me with varying degrees of fractured language, "I didn't realize. I took it for granted. I never missed the water till the words went dry."
Communication is the bedrock of all learning, living, and loving, and its loss compromises each of these allencompassing aspects of life. Without language and communication, life is a void, a vacuum, a living death. With it, in all its creativity, grandeur, and even tedium, life is marvelous and vivid. Language is life. Language is identity.
Broca's life portrays some of the influential early understanding of human communication and its loss and how the events of early tragedies are rooted to an extraordinary epoch. French brains in both a metaphoric and literal sense played an important role in contemporary neuroscience and in our understanding of the vagaries and tragedy of aphasia and language loss. This work returns to that era, with its people, ideas, debates, discoveries, and brains suspended even today in bottles of preservative (LaPointe, 2013) . France-and particularly Paris-in the 19th century were at a rendezvous of intellectual discovery and reflection, even while they struggled with social and political puberty. Wars, revolution, uprisings, emergence of republican ideas, anarchy, and periods of relative restiveness and prosperity would color the milieu. The medical arts would be introduced to clinical-pathological methods of empirical research and the rewards of defining the functions of the most mysterious of all organs. Witchcraft, superstition, and black magic were fading into the deep recesses of dubious medical intervention. The brain would begin to emerge from its historic conception of an amorphous mass of undifferentiated gruel, with convolutions that were more analogous to intestines than the seat of human creativity and reasoning. Speech, language, memory, and the vast array of higher cortical human functions would become targets of consternation and analysis. This era would influence the development of research approaches and techniques and would propel the future of all clinical neuroscience. Return with us now to the thrilling days of yesteryear, and to a few extracted glimpses of the life of a prodigy and genius, Pierre Paul Broca.
Broca in Medical School
Paris in November is gentle and contemplative. As the days grow shorter and the mercury starts to drop, tourist numbers dwindle. High season has evaporated away. The locals begin to abandon the sidewalk cafes and move inside to peer at the bustle from behind steamed windows. Scarves are now double-looped. The autumnal shades of trees lining the boulevards add a new dimension to the city's beauty and the Jardin des Plantes, Luxembourg, and Tuileries are resplendent in shades of mauve and purple, with many of the plane trees and horse-chestnuts beginning to expose their skeletons. The London plane tree, or platane à feuille d'érable as it is known in France, has been regarded by some as the "King of the Urban Forest," and it graces in precise straight lines the aisles and colonnades of the great gardens of Paris. The sculptors, decorative stonemasons, street accordionists, fish mongers, boulangers, and illiterate daughters of master wigmakers went about their business in 1841 and paid little attention to the young man from SainteFoy-la-Grande who was moving into his "dorm," the humble quarters of the Collège de Sainte-Barbe (LaPointe, 2013).
Broca, the student, was homesick, but he settled in. Many of his early student days struggles can be gleaned from the two volumes of letters that are available in the Biblioteque Nationale Francais. Broca was a prodigious correspondent with his parents, and his letters are filled with a litany of his chores, assignments, run-ins with professors, and aching homesickness, so characteristic of any maturing student just months away from the severance of the umbilical cord of family comfort. Many thanks to Schiller (1992) for steering me to these primary sources. As Schiller relates, some of young Paul Broca's mother's admonitions to visit Protestants influential in medicine were courteously rebuffed. According to the brilliant and prodigious volumes of Broca's charming letters to his mother and his family, he resisted his mother's nagging about visiting a Professor Marjolin. As young Paul wrote, "He was infinitely more occupied with his little dog than with me" (Broca, 1886 , December 25, 1841 . Young Paul wrote this on Christmas Day 1841, his first Christmas away from home, and he understandably appeared a bit petulant.
As with most individuals who travel out of their belt of the accustomed, his friends and acquaintances were primarily from his comfort zone of familiarity; this meant his initial small circle was composed of those students from the regions along the banks and plains of the Dordogne River. They met Sunday nights for tea and cake and engaged in a bit of weekend relaxation by playing chess, whist, and piquet. But as young Paul assured in his letters, so as not to be thought a squanderer, these games were played not for money but for love. Piquet is a trick-taking card game that dates back to the 16th century in France. It is played with a 32-card deck normally referred to as a piquet deck. The deck is composed of all of the 7s through to 10s, the face cards, and the aces in each suit, and can be assembled by removing all 2 through 6 values from a 52-card poker deck, if one were to aspire to recreate a Parisian Sunday evening. A suitable accompaniment would be a gateau breton with hints of hazelnuts, cinnamon, lemon peel, and vanilla or perhaps a simple Proustian madeleine to dip in the mint tea and trigger childhood memories.
Young Paul Broca worked hard, with a prodigious school schedule that included anatomy, medical chemistry, legal medicine, surgical pathology, internal medicine, therapeutics, operations and instruments, hospital rounds at Hôtel-Dieu and La Pitié, and physics and chemistry at the Sorbonne (Schiller, 1992) . In addition, he did his tutoring at the Collège Sainte-Barbe, a task he found less than rewarding. He understood the necessity of taking on this additional responsibility as a pion (tutor) but found the students less than diligent and his job more of a caretaker of the recalcitrant. He wrote, I have no more illusions about my work at Sainte-Barbe. I am not an assistant . . . I am the executioner, the hangman. My job is to administer punishment and to watch the pupils who are kept after school. (Broca, 1886 , October 22, 1841 Apparently the young carabin (medical student) Paul had some difficulty with the messy but necessary parts of learning anatomy and pathology. He relates early on going twice to the dissecting room. He startles his correspondents at home, perhaps with the exception of his physician father, by relating in particular detail seeing students in their blue smocks bent over corpses, cutting, snipping, clipping, and probing the human flesh, plunging their hands into it and withdrawing them all covered with blood and pus! All this is too much to think about, and as I entered I expected promptly to have to get out again. At present the main point is cleared up, the great obstacle lifted, and I can become a physician without inconvenience. (Broca, 1886 , October 25, 1841 After departing the small town of Sainte-Foy-la-Grande and enduring the considerable coach ride to Paris, this was Paul Broca's first of 15 trimesters, which would include five major examinations, one for each of his 5 years, and a final doctor's dissertation. He settled into it. Indeed, he settled into excellence but not without the seeds of some dissent and an encounter or two with authority. He was to develop the mind of a Freethinker, question his early religious indoctrination, and crystallize some quite anti-monarchy political views. In his second year in Paris, his beloved horn was sent via a friend to Paris. He reported, "Yes, I did enjoy getting my horn. Locked with it in my tiny room, I started to laugh and jump around like a madman." Apparently he failed to appraise the effect his ode to horn joy would have on the neighbors. His bleating was not as soothing to others. Paul wrote, "A police commissar came this morning to impose silence on me in the name of the King (between 9 p.m. and 6 a.m.). You are lucky he said, that we do not confiscate it" (Broca, 1886 , May 4, 1842 ).
Broca's 6 months at Sainte-Barbe was Dickensian. His quarters were spartan: tiny, cramped, and not adequately warmed. Broca suffered and wrote home about some of his colds and winter illnesses. Finally, his parents approved of his moving from the despicable job and quarters at SainteBarbe, and he was able to find his first of many apartments in Paris. As he wrote to his parents, he was now able to give his own private address. He was still near school and hospitals but had a bit more privacy and some upgrade of accommodations. He was now at number 20 Rue Serpente, half a minute from school. He relished in the independence. He wrote, Launched on my life as a bachelor, in my own room, for the first time in my life, sitting in front of my own fire, my writing accompanied by the sound of boiling water from my own kettle, making myself a tisane for my cold. (Broca, 1886 , April 13, 1842 A tisane is an infusion of herbs and tea used for medicinal purposes. It soothes the stomach, warms the soul, clears the sinuses, and sends mucus on its merry way. As another French brain and one of Rodin's recurrent subjects, Honore de Balzac once remarked, "Great love affairs start with champagne and end with tisane."
On the Rues Where He Lived
I tracked down some of the apartments of Broca during this summer of 2011 in Paris and found some of them remarkably as they had been described; others with a few modern and ugly touches. To a historian, there is an eerie feeling when one frequents the pathways and abodes of figures of yesterday. Standing and picturing the places of Broca gave me pause. Broca's first apartment at 20 Rue Serpente is close to the lovely cafes of the Boulevard St. Michel and the Place Sorbonne. Later, as his medical studies progressed, Broca occupied an apartment at 18 Rue Cujas. This is on the street that runs alongside the Pantheon, which holds the bones of so many remarkable contributors to civilization. Voltaire and Braille and Zola and Hugo (Un pour tous, tous pour un)-and more recently Marie and Pierre Curie-now rest in this grand place of history. Today 18 Rue Cujas houses apartments and rooms on the upper floors and a Chinese restaurant and the small Hotel Cujas on the ground level. At 20 Rue Serpente, where Broca waxed lyrical over his first ever address of his own, one can in the summer of 2011 find a video games store (GAMES WORKSHOP!) on the lower level. Broca without doubt never stayed up all night playing video games, but he most certainly lost some sleep in that little room with the boiling kettle while studying anatomy of the nervous system. The names of the convolutions of the cerebrum would come in handy later.
These little rooms and apartments along Rue Serpente and Rue Cujas housed the necessary and the mundane in the 1840s, but they were destined to play their part as well in unforeseen historical events.
History
These trips to Broca's apartments and paths became meaningful to me as well and steeped with the beverage of philosophical somberness. Here is where he labored, thought, matured, sneezed, and ate. The consciousness of history filtered through my thoughts as I pictured what went on here in the 19th century. History is more, so much more, than just a collection of hollow dates on a calendar and ambiguous artifacts in dusty cases. History is something very real and alive and evocative to all of us, and it ironically encompasses the future as well as the past. It is, in fact, one of the vital things that helps to define us as a people, a society, and even as individuals and as human beings-for what in due course separates us from the so-called lower forms is not just our language, our opposable thumbs, and our comprehension of death and hence the appalling apprehension of it but our sense of self and our collective sense of the past. This preserved perception of the past and conserved identity may allow us to counter or dilute in some tea-like fashion the apprehension of mortality. History and the value of it, in some strained sense, if it is not lost, can be the tisane of immortality. We will still get colds, until some future genius, who now may be playing Mortal Kombat 9 at the Games Workshop on Rue Serpente, finally comes up with a cure. We probably will still die, also. History has not been kind in that regard. But in perhaps more than a metaphorical sense, history can be the brew of living forever. It can allow us to ruminate and give birth to thoughts, ideas, designs, values, and wisdom and permit these elements of the brain and mind to mutate and evolve. The ideas and work of Broca may stimulate another young prodigy from Sainte-Foy-la-Grande who will take her place in the never-ending trudge of antiquity. History indeed is the tea of immortality. Images of these early haunts of Broca can be seen in LaPointe (2013).
Broca the Person
His contemporaries described Paul Broca the person as "generous, compassionate, and kind, with unbreakable fortitude and honesty, venerated by all" (Pozzi, 1880; Sabbatini, 2000, p. 1) . So his many contributions were fashioned against the backdrop of a personality that was appreciated by those who knew him and worked with him. And these contributions were numerous.
Many contemporary scientists and writers have remarked on and extolled the spectrum of contributions of Paul Broca. W. T. Clower and the prolific neurohistorian Stanley Finger (2001) noted that Paul Broca published more than 500 scientific articles and, above all, he was respected for his ardent intellect and ability to scrutinize things from many perspectives. He saw many of the facets of gems of new knowledge. His talent was as expansive. The wide array of disciplines to which Broca applied his talents is genuinely mind-boggling. These include neurology, neuroanatomy, comparative anatomy, human evolution and diversity, pathology, oncology, and therapeutics. Perhaps one of his greatest gifts was that he had the forethought to be instrumental in merging laboratory science with medicine and clinical findings. His revolution in thinking regarding the cerebral cortex was only one of his myriad contributions, including the founding of modern anthropology (Clower & Finger, 2001 ).
Broca will always be linked to the association of the inferior frontal convolutions of the brain with human speech and language. This ever so elegant part of the brain is forever memorialized by being named for the one who first cemented this linkage. "Broca's Area" is indeed an unusual and fitting plaque for the commemoration of our most human trait. His contributions were both broad and deep, however; with contributions to genetics, cephalametrics, cancer, emotion and the limbic system, orofacial disorders, and a 900-page tome on aneurysms.
Broca died young. He was only 56 years old and scarcely into his lifetime appointment to the French Senate. Even in his brief political stint in the Senate, his proclivity for social equality was evident in his support for the causes of education for women (an unusual and politically risky cause at the time) and public assistance for the poor. Broca's philosophy and actions were well seasoned with egalitarianism. These were some of the attributes of this eminent French brain that I grew to admire most as I delved into his training, his scientific contributions, his philosophy, and his character traits.
Broca's Repose
Amid the patisseries and bistros of the Latin Quarter, with its students and touristes sipping espresso and enjoying the salted caramel-flavored dessert of the week, reside Leborgne and Lelong, those two classic patients of Broca, whose brains still float in the formaldehyde of history in the Musée Dupuytren. These French brains symbolize the largesse of the master French brain. Broca's most profound contributions were to be that of the final intellectual frontier, the human brain. His work has provided foundation and principled theoretic rationale for modern and surely forthcoming advances in what we know about our brain, our cerveau, and our most human trait, the ability to communicate. Our brain is the origin of our being and our identity. It is you. It is me. It is us. Broca realized that and marked a profound boulevard that has allowed us to continue our trek and perhaps better understand ourselves.
Broca's final resting place is among his family members and friends in the Montparnasse Cemetery in Paris. We wandered through these winding lanes of Montparnasse cooled by the plane trees in July of 2011. Students who would gather in this area named it "Montparnasse," derived from the ancient Greek "Mount Parnassus," the home of Apollo, the god of poetry, music, and beauty. Montparnasse is the cemetery of poets, artists, musicians, philosophers, mathematicians, scientists, and many luminaries of French society. This peaceful place is now the everlasting home of Pierre Paul Broca, whom some might regard as the Apollo of the brain.
We strolled with nostalgia and a degree of wistfulness amid the mossy gravestones and dappled lanes of Montparnasse. Pierre Paul Broca was there and seemed to be there. The words of Emily Dickinson (1924) 
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